Streptozotocin diabetes and sugar transport by rat ileal enterocytes: evidence for adaptation caused by an increased luminal nutrient load.
Preparations of villus enterocytes and brush border membrane vesicles have been used to study the effects of streptozotocin-induced diabetes mellitus in rats on sugar transport across the brush border and basolateral membranes of ileal epithelial cells. In isolated cells, diabetes increased Na(+)-dependent galactose transport across the brush border of mid-villus but not upper villus cells. Galactose transport across the basolateral membrane was, however, enhanced by diabetes in both cell populations. Kinetic analysis of vesicle data suggested the presence of two transporters for Na(+)-dependent glucose transport. Diabetes induced a 5-fold increase in both KT and Vmax of the high-affinity/low-capacity system together with a 2-fold increase in the Vmax of the low-affinity/high-capacity transporter. Glucose was almost undetectable in the lumen of the upper and lower ileum in control animals but was present at high levels (26.1 +/- 4.3 mM and 6.5 +/- 1.3 mM) in diabetic rats. The possible significance of these changes in luminal sugar concentration in relation to the adaptation of transport across ileal enterocytes is discussed.